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THE 

DESCRIPTION    AND    USE 
OF 

NAIRN    E's 
Patent  Ele6lrical  Machine. 

THOUGH  this  machine  and  its  ap- 
paratus are  coriftru6ted  with  a  par- 
ticular view  to  the  purpofes  of  medicine, 
yet  it  will  be  found  equally  applicable  to 
philofophical  ufes.     All  its  parts  are  in- 
fulated  in  the  beft  poffible  manner,  and 
^  from  the  expence  and  ftudy  which  the  in- 
•   ventor  has  bellowed  in  rendering  it  per- 
fe6l,  it  is  much  fuperior  in  its  a6lion  to 
any  machine  of  the  fize  yet  made.      In 
the  following  defcription  the  fame  letter  of 
the  alphabet  is  ufed  to  denote  the  fame 
othing  in  all  the  engravings,  and  every  at- 
^tention  has  been  paid  to  make  the  whole 
gintelligible  and  clear, 

A  2  CHAP. 
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CHAP.        I. 

A  DESCRIPTION  OF  THE  PARTS  OF  WHICH 
THE  MACHINE  IS  COMPOSED. 

PLATE  I.  contains  a  per(pe6live  view 
of  the  machine,  all  its  parts  being 
properly  put  together.  The  letters  of  re- 
ference in  the  prefent  chapter  refpeft  this 
plate,  except  where  it  is  otherwife  men- 
tioned. 

A  ,The  glafs  cylinder. 

B  B  .Two  glafs  pillars  which  fupport 
tlie  glafs  cylinder  A. 

C.The  handle  by  which  the  glafs  cy- 
linder A  is  turned, 

G^nd  R.  Two  metallic  conduftors. 

D  D.  Two  glafs  pillars,  one  fupporting 
the  conduftor  R,  and  the  other  G. 

E.  The  board  into  which  the  pillars  B  B, 

which  fupport  the  cylinder  A  are  fixed. 

•  Under- 
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U'nderntath  this  board  are  faftened  pieces 
of  wood  forming  four  grooves, 

F  F,  Two  pieces  of  wood,  part  of  which 
are  inferted  into  two  of  the  grooves  under 
the  board  E.  In  thefe  pieces  are  fixed  the 
pillars  D  D,  which  fupport  the  condudors 
RandG. 

H  H  ♦Two  knobs  of  brafs  foldered  on 
the  outfide  of  each  of  the  conduftors  G 
and  R, 

Uhe  cuQiion  which  is  attached  by  a 
contrivance  hereafter  mentioned,  to  the 
fide  of  the  condudor  R,  between  that  and 
the  cylinder  A.  The  end  of  it  is  feen  a,t 
Plate  in.  Fig.  i,  2,  and  6. 

K  .The  filk,  one  end  of  which  is  glued 
to  the  under  part  of  the  cufhion  1.  It  is 
turned  over  upon  the  cylinder  A,  fo  that 
part  of  the  filk  is  between  the  cylinder  A 
^nd  the  cuiliion  I. 

LL.Are  fcrews  of  wood  which  pafs 
through  from  the  upper  part  of  the  board 
E,  and  are  to  be  fcrewed  till  the  lower 
ends  prefs  againft  the  upper  part  of  the 

Aiding 
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Aiding  pieces  F  F,  when  flipped  into  the 
grooves  under  the  faid  board.  The  ufe 
of  one  is  to  keep  the  cufliion  I  in  its  place 
when  preflTed  gently  againft  the  cylinder  A, 
and  the  other  is  intended  to  keep  the  con- 
duftor  G  flieady. 

M  .The  points  which  are  foldered  to 
that  fide  of  the  condudtor  G  which  is  next 
the  cylinder  A.  They  are  only  feen  at 
Plate  III.  Fig.  2. 

N  N  .The  ends  of  the  conduftors  G  and 
R,  which  may  be  taken  off  from  the  other 
part,  as  reprefented  Plate  V.  Fig.  1,2. 

S.  An  eleftrical  coated  glafs  jar  faftened 
in  the  infide  of  the  conductor  G.  In  the 
infide  of  this  jar  is  fitted  a  piece  of  cork, 
and  in  the  cork  a  fmali  glafs  tube  coated, 
an'd  likewife  a  brafs  wire  with  a  ball,  which 
are  feen  Plate  V.  Fig.  i,  2. 

The  internal  part  of  the  conduftor  R  is 
fitted  up  exaflly  in  the  fame  manner. 

P  P,  Are  knobs  of  brafs  fcrewed  fafl:  to 
the  board  E.  A  piece  of  tin-foil  is  pailed 
on  the  board,  fo  as  to  make  a  metallic 

commu- 
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communication  between  them.  This  piece 
of  tin-foil,  which  is  reprefented  by  the  two 
parallel  lines  in  Plate  L  Plate  IV.  Fig.  i, 
and  Plate  V.  Fig.  i.  is  not  very  vifible  in 
the  real  machine,  being  blacked  over  like 
the  board  E. 

O,  The  eledlrical  ftool,  with  its  fomr 
glafs  legs.  On  the  top  of  the  board  of 
the  ftool  is  faftened  a  piece  of  lead  com- 
municating with  two  holes,  into  either  of 
which  holes  the  end  of  one  of  the  tubes 
with  the  pliable  joints  f  f  f  Plate  II.  are  to 
be  put,  the  other  end  being  conneded  with 
either  of  the  conduftors.  See  Plate  IV, 
Fig.  I  and  3. 

Q^A  large  fheet  of  paper  to  place  the 
glafs  legs  of  the  ftool  on.  It  is  ufed  to 
prevent  the  duft  or  lint  flying  up  from  the 
floor  or  carpet  to  the  ftool  when  eleftrified. 
See  Plate  IV.  Fig.  i,  3* 


C  H  A  P< 
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CHAP.        IL 

A  Description  of  the  Apparatus, 

PLATE  IL  contains  drawings  of  the 
apparatus  not  defcribed  in  the  pre- 
ceding chapter.  In  this  plate  the  parts 
are  reprefented  as  detached  from  the  ma- 
chine ;  but  the  plates  referred  to,  are  thofe 
in  which  their  application  is  fhewn. 

a  An  iron  clamp,  or  vice,  Plate  IV. 
Fig,  I. 

b.  An  iron  chain,  with  a  brafs  ring  at 
each  end,  Plate  I.  Plate  III.  Fig.  i .  Plate  IV. 
Fig.  I.  and  Plate  V.  Fig.  1,2. 

c  A  piece  of  card-paper,  with  a  round 
^iece  of  leather  glued  to  it,  on  which  the 
amalgam  is  firfl:  fpread,  before  it  is  applied 
to  the  -glafs  cylinder  A. 

d  A  compound  joint,  which  has  not 
only  a  vertical,  but  alfo  an  horizontal  mo^ 
tion,  when  applied  to  the  condu6lor  G  or 
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R,  Plate  III.  Fig.  i,  2.  5,  6.   Plate  IV. 
Fig.  I,  2. 

eee  Three  metallic  tubes,  conne£led  by 
ixieans  of  two  wooden  joints  ^  they  are  here 
reprefented  as  fere  wed  to  d,  Plate  II L 
Fig.i,  2,  3,  4. 

f  f  f  Three  metallic  tubes,  connedled  by 
means  of  four  pieces  of  wood,  and  two 
pliable  or  flexible  joints,  Plate  I.  Plate  III. 
Fig.  5  and  6.  Plate  IV.  Fig.  i,  2,  3. 

g  A  piece  of  wood  fixed  to  one  of  the 
tubes  f,  and  which  has  a  hole  at  right 
angles  to  the  tube,  Plate  I.  Plate  III.  Fig. 
5  and  6.  and  Plate  IV.  Fig.  i,  2,  3. 

h  A  metallic  ball^  fcrewed  to  the  end 
of  one  of  the  tubes  for  e,  Plate  I.  Plate  III. 
Fig.  1 5  2,  5,  6.  Plate  IV.  Fig.  2  and  3. 

i  Brafs  or  w^ooden  conical  points,  Plate 
III.  Fig.  3,  4. 

k  Glafs  handle,  Plate  III.  Fig,  5  and  6. 
Plate  IV.  Fig.  3.  Plate  V.  Fig.  2.^ 

1  Clatnp  or  .  vice  of  wood^  Plate  IV. 
Fig.  2. 

B^  m  Me-, 
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m  Metallic  cord,  covered  with  worfted, 
Plate  IV.  Fig.  2  and  3. 

n  Eleftrometer,  Plate  V.  Fig.  i  and  2. 

o  Brafs  chain,  with  a  ring  at  one  end, 
and  at  the  other  a  piece  of  brafs  wire, 
Plate  V.  Fig.  i,  2. 

p  Piece  of  wood,  with  the  brafs  wire  of 
o  fixed  to  it,  and  which  has  a  hole  at  right 
angles  to  the  Vv^ire,  Plate  V.  Fig.  i  and  2. 

q  Screw  driver  for  tightening  the  fide 
joint  of  d. 

r  Forked  fcrew  driver  for  tightening  the 
vertical  joint  of  d,  and  alfo  the  two  joints 
of  e. 

s  Pointril,  to  be  put  into  the  fmall  hole 
at  the  end  of  one  of  the  tubes  e  or  f,  to 
unfcrew  them,  in  cafe  they  fliould  get  too 
tight  to  be  unfcrewed  by  hand  from  the 
joint  d. 

t  The  luminous  infulated  difcharging 
rod. 

With  each  eleftrical  machine,  which  has 
the  compleat  medical  apparatus,  there  are 
fent  two  fets  of  that  part  of  the  appara- 
tus 
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tus  marked  b,  c,  d^  eee,  fff,  i,  k,  op^ 
and  alfo  fix  balls  of  three  different  fizes, 
VIZ.  two  of  each  fize.  And  like  wife  two 
coated  eledrical  jars,  and  two  coated 
glafs  tubes,  viz.  one  of  each  fixed  in  each 
conduftor  It  muft  be  obferved,  that  the 
tubes  ee e  unfcrew  only  from  the  joint  d ; 
no  attempts  fhould  be  made  to  unfcrew 
any  other  part,  except  the  balls  or  points 
that  may  occafionally  be  fere  wed  on  at  the 
other  end:  the  fame  likewife  muft  be  ob- 
ferved  of  the  tubes  fff,  excepting  that  the 
tube  to  which  g  is  fixed,  may  be  un- 
fcrewed  out  of  the  piece  of  wood  which 
connefts  it  to  the  flexible  joint. 


B  2  CHAP, 
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CHAP.        III. 

PIRECTIONS  FOR  PUTTING  THE  PART? 
OF  THE  MACHINE  PROPERLY  TOGE- 
THER,   AND  PREPARING  IT  FOR  USE. 

X.  T  TAVING  lifted  the  machine  out 
jn  of  the  box  by  taking  hold  of  the 
wood  work  of  the  glafs  cylinder  A,  fet  it 
upon  a  table,  as  reprefented  Plate  I.  on 
which  it  is  to  be  ufed,  and  faften  it  there 
by  means  of  the  clamp  a. 

2.  The  glafs  pillars  DD  which  fupport 
the  conduftors  G  and  R,  are  fxxed  to  two 
Aiding  pieces  F  F ;  thefe;  for  the  conve- 
niency  of  packing  the  machine  in  a  fhorter 
box,  are  flipped  into  two  grooves  under 
the  board  E,  VN^hich  are  near  the  end  at 
which  the  name  is  ftamped.  The  handle 
C  is  alfo  reverfed  for  the  fame  reafon. 
Thefe  pieces  F  F  with  the  glafs  pillars  and 
conductors  are  to  be  drawn  out  of  the 
.grooves  under  the  board  E,  and  flipped 

into 
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into  the  two  other  grooves. 


The  handle 


muft  likewife  be  properly  fixed,  and  the 
machine  will  then  appear  as  in  Plate  I. 

3.  Take  a  clean,  dry,  foft  linen  cloth 
not  very  old,  as  they  are  apt  tp  have  the 
lint  come  off,  and  wipe  every  part  till 
it  be  perfectly  free  from  duft  or  rqpif- 
ture,  particularly  the  glals  cylinder  A,  and 
the  pillars  BB  and  DD.  If  the  air  be 
moifl:  they  ftiould  be  wiped  with  a  diy 
warm  linen  cloth,  an  old  fiik  handkerchief, 
or  any  other  piece  of  filk.  This  fhould 
be  done  every  time  the  machine  is  ufed, 
^nd  likewife  while  it  is  ufing,  if  worked 
for  any  length  of  time.  In  very  damp 
weather  it  will  be  proper  to  dry  the  whole 
machine  gently,  except  the  cufliion,  by 
placing  it  at  a  diftance  before  the  firej  but 
this  will  be  very  feldom  neceffary.  The 
<:ufliion  I,  with  its  filk  K,  muft  alfo  be 
wiped  clean  from  duft,  and  any  amalgam 
which  may  loofely  adhere  to  them  muft 
alfo  be  v/iped  off. 

4.  On 
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•4,  On  the  wood  of  the  cufliion  are  fixed 
two  brafs  fcrews,  the  heads  of  which  are^ 
to  be  flipped  in  between  the  flits  in  two 
pieces  of  brafs  that  are  foldered  to  the  con- 
duftor  R ;  then  lay  the  filk  K  fmooth  on 
the  cyhnder  A,  and  part  of  it  will  be  be- 
tween the  leather  of  the  cufhion  and  the 
cylinder. 

5.  Now  gently  prefs  the  cufhion  with 
the  filk  againft  the  giafs  cylinder  A,  by 
moving  the  Aider  F  further  under  the  board 
E,  and  fixing  it  there  by  the  fcrew  L. 

It  is  proper  to  mention,  that  the  fcrews 
L  L  muft  not  be  fcrewed  down  very  hard, 
as  in  that  cafe  they  might  force  off  the 
wooden  pieces  which  form  the  grooves  un- 
der the  board  E  in  which  the  Aiders  Fp 
move. 

6.  Hang  one  of  the  rings  of  the  chain 
b  on  the  brafs  knob  H  of  the  conduftor 
R,  the  other  end  refting  on  the  table. 

7.  Turn  the  filk  from  the  glafs  cylinder 
A  back  on  the  conduftor  R. 

8.  The 
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8.  The  machine  being  prepared  aceord- 
ing  to  the  foregoing  directions,  take  one 
of  the  pieces  of  card  C  with  the  leather 
glued  on  it,  on  which  fome  amalgam  is 
fpread;  rub  the  amalgamed  part  of  the 
leather  on  the  glafs  cylinder  A,  about  ten 
or  twelve  times  backwards  and  forwards  in 
the  direflion  of  its  length,  on  that  part 
which  is  near  the  cufhion;  at  the  (am^  fimo. 
gently  turning  the  handle,  fo  that  the  up- 
per part  of  the  cylinder  may  pafs  from  the 
cufhion  towards  G,  the  oppoiite  conductor. 
This  is  to  be  underftcod  in  all  cafes  where 
the  cylinder  is  direfted  to  be  turned. 

9.  The  cylinder  A  being  now  ready  to 
be  excited,  replace  the  filk  as  direfted  §  4. 
and  turn  the  cylinder  A.  Then  apply,  at 
about  an  inch  or  two  from  the  condu6lor 
G,  a  ball  h  at  the  end  of  one  of  the  tubes 
f,  and  ftrong  fparks  will  be  received  on  it, 
fee  Plate  I.  If  every  thing  be  dry  and  in 
order,  the  machine  will  be  found  greatly 
to  exceed  any  eleftrical  machine  of  tl^s 
faipe  fize  yet  made. 

io.  This 
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io.  This  method  of  applying  the  amal- 
gam muft  be  repeatedly  ufed  whenever  the 
eled:ricity  becomes  weak,  but  no  amalgam 
muft  be  put  on  the  rubbing  part  of  the 
lilk,  except  what  it  obtains  from  the  amal- 
gamed  piece  of  leather,  while  the  cylinder 
A  is  rubbed  with  it, 

11.  By  often  rubbing  the  amalgamed 
pfart  of  the  leather  againft  the  cylinder 
A,  the  furface  of  the  amalgrm  will 
become  fmooth  and  dry  -  fo  that  after 
having  been  ufed  fome  tim..^  the  glafs  cy- 
linder A  vAll  not  be  excited  ftrongly  when 
rubbed  with  it.  In  this  cafe  a  finall  quan- 
tity of  frefh  amalgam,  not  more  than  the 
fize  of  half  a  pea,  muft  be  taken  out  of  the 
box  m.arked  Amalgam,  and  fpread  on  the 
leather,  and  applied  as  before  s  by  which 
means  the  cylinder  may  always  be  excited 
very  ftrongly,  axid  the  quantity  of  amal- 
gam in  the  box  will  laft  for  a  long  time. 

12,  The  ftrength  of  the  fparkis  regu- 
lated by  means  of  the  different  fized  balls,that 
is  to  fay,  if  v-ery  llrong  fparks  are  required, 

the 
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the  largeft  ball  muft  be  ufed,  if  weaker 
the  next  fmaller  ones,  and  if  very  weak 
the  metallic  points. 

13.  If  the  machine  be  required  to  pro- 
duce its  greateli  efFeft,  it  iliould  be  ufed  irl 
a  dry  warm  room;  for  it  is  a  fa6l  w'ell 
known  to  eleclriciaris,  that  if  the  air  be 
moift,  the  moifture  will  condu6l  the  elec- 
tricity away  almoil  as  fail  as  it  is  excited. 

14.  If  the  axis  and  pivot  upon  which, 
the  glafs  cylinder  turns  fliould  at  any  time 
want  greafe,  the  cylinder  may  be  taken  out 
of  its  frame  by  unfcrewing  the  two  fcrew^s 
at  the  top  of  the  glafs  pillar  near  the  han- 
dle, and  may  be  replaced  after  applying 
the  quantity  of  greafe  required. 


C  H  A  ?. 
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CHAP.        IV. 

OF  THE  USE  AND  APPLICATION  OF  THE 
PATENT  ELECTRICAL  MACHINE  TO 
MEDICAL  AND  PHILOSOPHICAL  PUR- 
POSES. 

HAVING  defcribed  the  eleftrical ma- 
chine and  apparatus,  and  alfo  given 
direftions  for  preparing  the  machine  for 
tife,  it  will  now  be  proper  to  give  direc- 
tions for  their  application. 

1.  It  is  univerfaliy  allowed  that  the  elec- 
trical fluid  can  be  rarefied  or  condenfed. 

2.  This  eleftrical  machine,  therefore, 
may  not  be  improperly  called  a  machine 
for  rarefying  or  condenfing  the  eleftrical 
fluid. 

3.  The  glafs  cylinder  A,  by  rubbing 
againft  the  filk  K,  that  is  between  the 
cuftiion  I  and  cylinder  A,  is  continually 
depriving,   not  only    the  cufliion  of  its 

elec- 
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eleftricity,  but  alfo  the  condu(9:or  R,  con^" 
nefted  with  it.  This  is  as  conftantly  fup* 
plied  from  the  earth,  or  common  ftock,  hf 
the  chain  b,  while  it  hangs  from  the  con- 
duftor  R  to  the  table.  The  electricity, 
thus  drawn  from  the  earth  up  the  chain  b, 
to  the  conduftor  R,  and  cufhion  I,  is  fu- 
perinduced  or  condenfed  on  the  conduftor 
G.  If  now  the  knuckle  be  applied  within 
the  flriking  diftance  of  the  conduftor  G, 
then  G  will  give  or  part  with  the  eledri- 
city  fuperinduced  or  condenfed  on  it,  to 
the  knuckle  oppofed  to  it. 

4.  But  if  the  chain  b  is  hung  on  the 
knob  H  of  the  other  conduftor,  viz.  G, 
then  the  cylinder,  by  rubbing  againft  the 
filk,  exhaufting,  as  before,  the  cufhion  I 
and  conductor  R,  carries  the  eleftricity  to 
the  condudor  G  ;  but  in  this  cafe  it  is  not 
fuperinduced  or  condenfed  on  it  as  before, 
for  the  chain  b  hanging  from  G  to  the 
table,  which  communicates  with  the  earth, 
conveys  it  away  to  the  earth,  or  common 
ftockj  as  fall  as  G  receives  it,  fo  that  G  re- 
C  a  mams 
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jnains  in  its  natural  ftate,  and  R  is  ex- 
haufted  more  or  lefs  of  its  natural  quantity 
of  eledricity. 

Now  if  the  knuckle  be  brought  within 
the  ftriking  diftance,  an  eledlrical  fpark 
will  be  received  from  the  knuckle  by  R,  to 
fupply  what  it  has  been  deprived  of.  And 
thefe  fparks  will  be  continually  received 
from  the  knuckle,  or  any  blunt  body, 
brought  within  the  ftriking  diftance,  while 
the  cylinder  A  is  excited  fo  as  to  exhauft 
R  ;  for  which  purpofe  it  is  always  requi-^ 
fite  that  the  chain  b,  hanging  on  G> 
fliould  iT»ake  a  communication  between  it 
and  the  earth. 

5.  But  if  the  chain  b  is  not  hung  either 
toR  or  G,  neither  of  them  will  have  any 
communication  with  the  earth,  becaufe 
the  cylinder  A,  and  the  conduftors  R  and 
G,  are  infulated  by  means  of  the  glafs  p\U 
lars  BB  and  D  D.  Then,  on  turning  the 
cylinder,  the  eledlricity  will  be  exhaufted, 
as  before,  from  I  and  R,  and  only  that 
quantity  of  electricity  which  is  contained 
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in  them,  or  part  of  that  quantity,  will  be 
fuperinduced  on  G  ;  and  this  quantity,  as 
it  cannot  get  off  from  G  to  the  earth,  will 
be  continually  palling  back  again  under 
the  cylinder  A,  to  that  part  w^hich  was  ex<- 
haufted  of  it. 

6.  Whence  it  is  obvious,  that  this  ma- 
chine, to  ufe  the  common  mode  of  expref- 
fion,  is  either  a  negative,  or  pofitive  one, 
and  may  inftantly  be  changed  from  the  one 
to  the  other. 

7.  It  may  alfo  be  made  immediately  to 
aft  on  a  perfon  in  the  fame  manner  as  if 
he  was  ele6lrified  by  two  diftincl  eleftrical 
machines  at  one  time,  viz.  with  a  poiitive 
and  a  negative  one. 

8.  The  conduftor  R,  connefted  with 
the  cufhion,  is  that  which  is  called  the  ne- 
gative one. 

9.  The  conduftor  G  is  called  the  pofi- 
tive one. 

10.  If  the  cylinder  be  excited,  while  the 
chain  b  hangs  on  the  knob  H  of  the 
conduftor  G,   and  a  perfon  applies  his 
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knuckle,  or  any  blunt  body,  near  R,  fo 
that  fparks  may  pafs  between  it  and  the 
conduftor,  he  is  then  faid  to  receive  iiega- 
tive  fpay^ks  on  his  knuckle  from  the  con- 
ductor R. 

11.  Again,  if  the  chain  b  hangs  on  the 
knob  H  of  the  conductor  R,  and  he  ap- 
plies his  knuckle  to  G,  within  the  ftriking 
diftance,  he  is  then  faid  to  receive  pofdive 

fparks  on  his  knuckle  from  the  conduc- 
tor G. 

12.  Or  if  a  perfon  ftands  on  the  infa- 
lated  ilool  O,  while  it  is  connected  with 
the  conduftor  R,  and  fparks  pafs  between 
him  and  any  other  perfon  Handing  on  the 
ground,  it  is  then  faid  that  the  perfon  on 
the  ground  receives  negative  fparks  from 
the  perfon  on  the  flool. 

13.  And  he,  namely  the  perfon  on  the 
ground,  will  receive  the  reverfe,  or  pofitive 
fparks,  if  the  infulated  ftool  on  v^hich  the 

Derfon  ftands  is  conneded  with  the  con- 

i. 

do  dor  G ;  obferving  in  each  cafe,  tha:t; 
the  chain   b  muft  hang  on  the  contrary 
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condudtcr  to  that  v/ith  which  the  infulated 
ftool  is  connefted. 

14.  In  the  following  pages,  fpeaking  of 
the  conductors  R  and  G,  I  have  made  ufe 
of  the  expreffions  Receiving  and  Giving, 
or  words  to  that  effeft,  inftead  of  Nep:a- 
tive  and  Pofitive.  The  propriety  of  this 
mode  of  fpeaking  is  fufficiently  evident 
from  vvdiat  has  already  been  faid  in  the  pre- 
fent  chapter. 

15.  Plate  III.  Fig.  i .  reprefents  the  ma- 
chine, v/ith  the  apparatus,  as  in  ufe  for 
receiving  eleftrical  fparks  from  the  arm, 
without  placing  "the  perfon  on  the  electri- 
cal ftool. 

16.  But  if  eleftrical  fparks,  inftead  of  be- 
ing received  from^  are  to  be  given  to  the  arm, 
then  d,  with  the  apparatus,  is  to  be  put  to 
the  condudior  G,  inftead  of  R  -,  by  placing 
the  ftem  of  d  in  the  hole  at  the  top  of  G 1 
and  at  the  fame  time  hanging  the  chain  on 
the  brafs  knob  H,  at  the  fide  of  R,  inftead 
of  the  fide  of  G,  as  v^hen  fparks  were  to  be 
drawn  from  the  arm^     It  is  obvious,  that 

fparks 
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iparks  may  either  be  received  from  or  giverl 
to  any  other  part  by  this  apparatus,  as  it 
may  be  placed,  by  means  of  the  joints,  in 
any  pofition,  for  that  purpofe. 

17.  Plate  III.  Fig.  2.  reprefents  ths 
m.anner  of  drawing  fparks  from^ifg  giving 
Iparks  to  the  hand,  exactly  as  if  it  was  elec- 
trified at  the  fame  time  by  two  diftinfl 
eleflrical  machines,  namely,  what  is  called 
a  pofitive  and  negative  machine. 

Among  the  many  proofs  of  the  circuit 
of  the  eleflrric  matter,  an  elegant  one  is' 
afforded  by  hanging  the  chain  on  the  knob 
H  of  either  of  the  condilctors  in  this  ex- 
periment ;  for  the  paffage  of  the  eleftricity 
is  immediately  difturbed  by  the  commu- 
nication with  the  earth,  and  fparks  pafs 
only  between  the  hand  and  the  conduftor 
v/hich  remains  infulated. 

18.  By  this  apparatus  fparks  may  at  the 
fame  time  be  drawn  from  any  part  and 
given  to  any  other  part,  without  ufmg  the 
electrical  ftool;  as,  for  example,  fuppofe 
them  to  be  taken  from  the  knee  and  given 

to 
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to  the  oppofite  fhoulder.  In  this  cafe  the 
ball  that  is  connected  with  the  conduftor 
R  muft  be  direfted  to  the  knee,  and  the 
other  to  the  fhoulder,  which  is  eafily  done 
by  means  of  the  joints. 

The  chain^B  muft  not  be  hung  upon      ^b 
either  conductor,  when  the  eleftrical  ma- 
chine is  intended  to  aniwer  the  purpofes 
of  two  machines. 

19.  Plate  III.  Fig.  3,  4.  is  the  fame  ap- 
paratus as  in  Fig.  i .  but  only  reprefented 
in  part,  and  with  the  conical  points,  inftead 
of  the  ball ;  thefe  are  to  be  applied  in  the 
fame  manner  as  at  Fig.  i .  If  the  wooden 
conical  point  be  ufed,  then  only  the  elec- 
trical aura  or  wind  will  be  felt  without  any 
fpark,  and  may  be  applied  without  the 
leaft  inconvenience  even  clofe  to  the  eye,  as 
reprefented  Fig.  3* 

20.  If  the  conical  brafs  point  be  ufed 
inftead  of  the  wooden  point,  then  the  elec- 
trical aura  or  v/ind  will  be  felt,  if  the  face, 
or  any  other  part  is  at  the  diftance  of 
about  five  or  fix  inches  from  it.     If  any 
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part  be  brought  near  the  conical   brafs 
point,  fliarp  pungent  fparks  will  be  felt. 

2 1 .  The  conical  points  may  alfo  be  ap- 
plied and  ufed  inftead  of  the  balls  in  every 
experiment  where  the  balls  are  mentioned, 
the  fcrevv^  of  the  conical  point  being  the 
fame. 

22.  Plate  III.  Fig.  5.  reprefents  the  hand 
of  a  perfon  direfting  the  ball  by  means  of 
the  pliable  joints  and  tubes  f  ff,  and  glafs 
handle  K,  to  his  leg,  in'  order  to  give  elec- 
trical fparks  to  it ;  but  if  the  tubes  and 
joints  had  been  conneded  v^ith  the  other 
conduflor,  viz.  R,  then  electrical  fparks 
would  have  been  drawn  from  the  leg,  in- 
ftead of  being  given  to  it. 

23.  Plate  III.  Fig.  6.  reprefents  a  per- 
fon directing  the  two  balls  by  means  of  the 
pliable  joints  and  tubes  f  f  f,  and  the  two 
glafs  handles  k  k,  in  order  to  draw  eleftri- 
cal  fparks  from  one  fhoulder,  and  at  the 
fame  time  give  them  to  the  other,  and  that 
without  ftanding  on  the  ftool :  thefe  balls 
are  readily  dire6led  to  any  other  part,  by 

.-.  means 
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means  of  the  aforefaid  glafs  handles  and 
pliable  joints. 

The  two  fets  of  tubes  with  flexible 
joints  may  be  fcrewed  together  to  make  a 
greater  length,  if  it  is  required  to  eleftrify 
a  perfon  lying  in  a  bed, 

24.  Plate  IV.  Fig.  i.  (hews  the  manner 
of  connecting  the  eleilrical  ftool  with  either 
conductor  by  means  of  the  tubes  f  f  f  with 
the  flexible  or  pliable  joints. 

25.  The  arm  reprefented  in  the  Plate  at 
Fig.  2.  is  fuppofed  to  be  the  arm  of  a  per- 
fon flianding  on  the  eleftrical  ftool^  and 
turning  the  cylinder  at  the  fame  time^ 
whereby  he  will  receive  more  than  his  na-? 
tural  quantity  of  eleftricity,  the  ilool  be- 
ing cqnnefted  with  the  conduftor  G^  and 
when  the  perfon  applies  his  arm  to  the 
ball  h- within  the  ftriking  diflance,  he  will 
then  part  with  the  overplus  of  ele&icity 
to  it,  that  he  has  received  more  than  his 
natural  quantity. 

26.  If  it  is  defired,  that  weak  fparks 
fliould  be  drawn  from  a  perfon  when  ftand^ 
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ing  on  the  ftool, '  then  the  cord  m  fhonld 
not  be  connefted  with  the  wooden  clamp  1, 
reprefented  as  fixed  to  a  chair,  Fig.  2.  but 
if  it  is  defired  to  have  ftronger  fparks,  then 
the  brafs  ring  of  the  cord  m  muft  be  con- 
ne£ted  v/ith  the  ftem  of  the  joint  d,  and, 
the  other  end  reft  on  the  floor  ;  and  if  very 
ftrong  fparks  are  required,  then  the  end, 
inftead  of  refting  on  the  floor^  muft  be 
connefted  v/ith  metal,  fuch  as  the  grate, 
&c.  in  the  room  :  or  otherwife  the  method 
mentioned  §  12.  Chap.  III.  may  be  ufed. 
There  are  other  means  of  diminifliing  the 
quantity  of  electricity,  as  turning  back  the 
filk,  &c.  which  will  occur  to  the  prafti- 
tioner.. 

27.  If  the  ftool  be  connefted  with  the 
conduftor  R,  and  the  perfon  appUes  his 
arm  as  before,  he  will  then  receive  a  quan- 
tity of  eleftricity  from  the  ball  h,  to  fup- 
ply  what  he  was  deprived  of  by  being  con- 
nefted  with  that  condu6lor. 

28.  In  Plate  IV.  Fig.  3.  is  fhewn  ano- 
ther method  of  giving  or  receiving  fparks 

to 
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to  or  from  the  leg  or  any  other  part,  ac- 
cording to  the  conduftor  with  which  the 
ftool  is  connefted  by  means  of  the  flexible 
joints,  the  perfon  Handing  on  the  ftool, 
and  turning  the  cylinder  at  the  fame  time. 
This  is  done  by  means  of  the  glafs  handle 
k,  and  one  of  the  tubes  f,  with  the  piece  g, 
into  which  the  fhort  ftem  of  k  is  put ;  one 
^nd  of  the  cord  m  is  fcrewed  to  the  end 
of  the  tube  with  the  piece  g,  and  the  other 
part  of  the  cord  refts  on  the  floor.     If  the 
perfon  is  unable  to  hold  the  glafs  handles 
himfelf ,  the  fparks  may  be  drawn  from  or 
given  to  him  by  another  perfon  ftanding 
on  the  floor.     Here  alfo  if  ftrong  fparks 
are  defired,  the  cord  muft  be  connefted 
with  metal,  fuch  as  the  grate,  &c.  as  be- 
fore directed. 

29.  Plate  V.  Fig.  i.  reprefents  the  man- 
ner of  giving  fliocks  through  the  elbow, 
or  any  other  part.  It  is  neceflary,  before 
you  attempt  to  give  the  fliock,  to  try  the 
jar  and  tube  whether  they  are  not  broke; 
to  do  which,  take  out  the  wire  with  the 

ball 
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ball  and  glafs  tube,  and  wipe  it  and  the 
large  jar  clean  and  dry  ^  then  replace  the 
glafs  tube,  and  put  the  wire  with  the  ball 
into  the  hole  in  the  cork,  and  hang  on  onq 
ring  of  the  chain  b  to  it,  and  the  other 
ring  put  on  the  knob  on  the  board  E. 
Then  put  the  eleftrometer  n,  Plate  IL 
into  the  hole  on  the  top  of  the  conduftor, 
and  Aide  the  ball  of  n  within  a  quarter  of 
an  inch  to  the  knob  H  on  the  fide  of  the 
conduftor,  and  hang  on  the  chains  and 
wire,  as  reprefented  in  Plate  V.  Fig.  i, 
except  this  difference,  that  inftead  of  the- 
ends  of  the  chain  being  f aliened  to  the 
arm,  as  reprefented,  they  muft  be  made  to 
touch  one  another  on  the  table.  Then 
if  the  large  jar  makes  a  difcharge  between 
the  ball  of  the  eleftrometer  and  conduc- 
tor with  a  few  turns  of  the  handle,  it 
fhev/s  that  jar  is  whole.  By  removing  the 
wire  v/ith  the  ball  from  the  cork  into  the 
glafs  tube,  it  may  be  tried  in  the  fame 
manner.  But  if  either  jar  or  tube  is  very 
dam^p,  or  has  the  leaft  crack  in  them,  there 
will  be  no  difcharge  between  the  eleftro- 
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meter  and  conduftor,-  if 'you  turn  ever  fo 
long. 

The  machine  being  now  ready  for  giv- 
ing the  fhock,  if  ftrong  iliocks  are-defifed^ 
the  brafs  wire  with  the  bail  muft  re-= 
main  in  the  hole  in  the  cork  5  but  if  very 
weak  fhocks;  fbch  as  the  moft  delicate  con- 
ftitution  can  bear,  then  the  brafs  wire  is 
to  be  removed  from  the  cork,  and  put  into 
the  glafs  tube  that  is  fitted  into  the  faid 
cork.  In  both  cafes  the  eleclrometer  muft 
be  regulated  according  to  the  fhock  in- 
tended to  be  given,  viz.  if  the  ftrongeft 
fhock  of  either  jar  or  tube  is  wanted,  the 
ball  of  the  eleftrometer  muft  be  fet  at  the 
fiirtheft  ftriking  diftance  from  the  knob  H 
at  the  fide  of  the  condudior^  and  if  the 
weakeft  fhock,  the  ball  muft  be  very  near 
the  knob,  tut  not  touch  it. 

30,  Plate  V.  Fig.  2.  reprefents  a  perfon 
giving  fhocks  along  his  leg,  and  in  the  fame 
manner  he  may  give  the  fnock  through  any 
other  part  and  in  any  direction,  from  the 
head  to  the  foot,  or  from  the  foot  to  the 
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headi  In  this  cafcjhe  muft  have  an  affiftant 
turn  the  cylinder.  An  affiflant  will  like- 
wife  be  required  in  the  operation  of  giv- 
ing and  receiving  fparks,  as  defcribed  §  2  j; 
of  this  chapter. 

31.  A  very  denfe  ftream  of  electricity 
may  be  drawn  from  either  of  the  jars  by 
hanging  the  chain  from  the  ball  of  the 
jar  to  the  table,  and  applying  the  knuckle 
to  the  outfide  w^hen  charged,  by  turning 
the  cylinder.  If  the  chain,  inilead  of 
touching  the  table,  be  hung  by  means  of 
its  two  rings  from  the  ball  of  one  jar  to 
the  ball  of  the  other,  the  ftream  will  in 
like  circumftances  be  exceedingly  more 
pungent.  This  ftream  may  be  conveyed 
to  any  part  of  the  body,  by  means  of  the 
apparatus  already  defcribed.  In  both 
thefe  cafes  a  chain  muft  hang  from  the 
knob  H  of  that  condu6tor,  from  which 
it  is  not  intended  the  ftream  fhall  proceed. 
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CHAP.         V. 

JPHILOSOPHICAL    EXPERIMENTS    AND    OB- 
SERVATIONS. 

i;  '  I  ^HE  intention  of  this  treatife  not 
JL  being  to  give  a  detail  of  the  ex- 
periments relating- to  eleftricity,  which  are 
already  well  known,  and  amply  defcribed 
in  other  books ;  but  rather  to  ftiew  the  con- 
venience and  advantage  with  which  all  ex- 
periments of  this  nature  may  be  performed 
by  the  help  of  the  machine  which  is  now 
offered  to  the  public  patronage,  this  chap- 
ter will  not  be  very  diffufe  and  extended. 
For  the  fake  of  beginners,  I  fhall  curfo- 
rily  enumerate  the  laws,  or  leading  phseno- 
iiiena  of  eleftricity,  and  fubjoin  a  few  ex- 
periments, that,  for  their  novelty,  lingu- 
larity,  or  the  confequences  to  which  they 
point,  feem  to  deferve  particular  notice. 

2.  The  eafiefl:  method  of  collefting  a 

confiderable  quantity  of  the  electric  mat- 
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ter,  is  by  rubbing  two  bodies  together,  by 
which  means  a  condenfation  or  rarefaftion 
of  the  eleftric  matter  is  produced  at  the 
furface  of  one  or  both  of  the  bodies.  But 
it  IS  not  a  matter  of  indifference  what  kind 
of  fubflance  is  ufed  for  this  purpofe.  Some 
bodies  will  fcarcely  produce  eleftric  ap- 
pearances by  any  rubbing  together,  and 
others  poffefs  the  property  of  becoming 
eleftrified  in  a  furprizing  degree  by  that 
means.  Now  thofe  bodies  which,  by  fric- 
tion or  otherwife,  become  eledrified  in 
fuch  a  manner,  that  their  eleftric  ftate  can- 
not be  taken  off  by  touching  a  fmall  part 
of  their  furface,  are  called  eleftrics.  Glafs, 
fdk,  rofm,  fulphur,  dry  vegetable  fibres, 
and  common  air,  are  the  chief  fpecimens 
of  this  clafs. 

3.  Bodies,  which  being  by  any  means 
put  into  an  eleftric  flate,  are  capable  of 
lofmg  that  ftate  by  the  contafl  of  another 
body  at  a  fmall  part  of  their  furface,  are 
called  Non-eleftrics,  or,  much  more  pro- 
perly arid  frequently,  Conductors.  Me- 
3  tals. 
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tals,  charcoal,  animal  juices,  and  water, 
are  almofl:  the  only  conduftors  we  know  of. 

Every  fubftance  in  nature  is  either  an 
eledlric  or  a  conduftor.  Since  an  eleftric 
cannot  be  deprived  of  its  eleftricity  at  any 
part,  without  aftually  touching  or  ap- 
proaching very  near  that  part,  it  is  evi- 
dent, that  the  eleftric  matter  is  not  con- 
veyed or  conduded  either  through  the 
fubftance,  or  over  the  furface  of  eleftrics. 
And  lince  the  whole  eleftricity  of  a  conr 
duftor  may  be  taken  away  by  touching  any 
part  thereof,  it  is  likewife  evident,  that  the 
eledlric  matter  does  pafs  either  through  the 
fubftance,  or  over  the  furface  of  thefe  bo- 
dies. The  internal  fenfation  of  the  fhock, 
is  one  of  the  moft  obvious  proofs  that 
electricity  palfes  through  the  fubftance  of 
condudiors. 

4.  The  greateft  quantity  of  electricity  is 
coUefted,  when  a  perfeft  eledlric  is  rubbed 
by  a  perfed  conductor.  But  there  are  cir- 
cumftances  to  be  attended  to,  chiefly  re- 
fpedling  the  fmoothnefs  or  roughnefs  of  the 
E  2  con- 
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contiguo\i^  furfaces*,  which,  for  the  fake  of 
brevity,  cannot  be  enumerated  and  de- 
fcribed  here, 

5.*Theele6tricity  which  an  eleftric  ac- 
quires by  fiidion  with  a  conductor,  is  ob- 
tained from  the  condudtor.  So  that  if  the 
conductor  be  infulated,  it  will  likewife  be- 
come electrified,  by  lofmg  a  part  of  its  na- 
tural quantity,  or  by  gaining  a  fiirplus, 
according  as  the  eledrric  body  acquires  a 
pofitive  or  negative  ftate.  This  has  been 
in  fome  meafure  explained  in  Chap.  IV. 

0.  .Bodies, -hi  .like  and  equal  ftates  of 
eleftricity,  repel  each  other ;  bodies  in  op- 
poute :fta,tes  attract  each  other  ;  and  bodies 
in  .theirej^an  or  natural  ftate  are  attrafted  by 
all '  eiecixified  bodies  whatever. 
■7.  if  a.  thin  eiedric  plate,  as  for  exam- 
ple, glafs,  be  electrified  on  one  fide,  by,  fric- 
tion or  other  wife,  and  the  .othef  fide^  be 
in  contadl  with  an  uninfalated  cohdudor, 
this  iafi  mentioned  fide  will  afiume  an 
eledric  ftate,  of  the  contrar}'-  nature  to 
that  induced  upon  the  former.     In  thefe 
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circumilances  the  glafs  is  faid  to  be  charg- 
ed. The  law  of  charging  eleflrics,  ap- 
pears to  be,  that  the  fum  or  whole  quan- 
tity of  eleftricity  at  both  furfaces,  is  al- 
ways either  accurately  or  nearly  the  fame. 
The  following  experiments,  made  with  the 
patent  eleftrical  machine,  fet  this  impor- 
tant principle  in  an  obvious  point  of 
view. 

8.  Experiment  L  Takeoff  the  ends  of 
the  two  conductors  G  and  R,  and  the  in- 
cluded jars  will  be  vifible,  the  wires 
with  the  bails  being  ftuck  in  the  cork  of 
j[iach.  Hang  the  chain  b  on  the  knob 
H  of  R,  and  turn  the  cylinder.  The  jar 
in  G  will  not,  in  thefe  circumftances,  be- 
come charged,  excepting  by  means  of  a 
fmall  quantity  of  electricity,  which  will 
pafs  from  the  ball  of  the  jar  into  the  air. 
But  again,  if  the  knuckle,  or  any  other 
condudtor,  be  applied  near  the  ball  of  the 
jar  in  G,  during  the  turning,  fparks  will 
iffue  from  it  in  abundance,  ftrong  and  fre- 
quent at  firft,  but  gradually  lefs  and  lefs 

fo 
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fo,  and  the  jar  will  become  charged.  The 
infulated  jar  being  difcharged,  does  not 
then  appear  to  be  in  an  eledlrical  ftate  on 
either  fide,  except  a  fmall  refiduurn,  which 
is  not  carried  off  by  the  difchai*ge. 

The  Hke  experiment  may  be  made,  mu- 
tatis mutandis,  by  hanging  the  chain  on 
the  knob  H  of  the  condud:of  G. 

9.  Obfervation.  Hence  is  deduced  the 
confequence,  that  neither  fide  of  an  elec- 
trical jar  can  be  charged  either  pofitively 
or  negatively,  unlefs  the  other  fide  be  fo 
iituated,  as  to  be  able  to  ailiime  the  con- 
trary flate.  And  that  the  two  ftates  are 
equal  in  intenfity,  becaufe  they  deilroy  each 
other  in  the  difcharge. 

The  eled:ricity  which  palTes  off  into  the 
air,  may  perhaps  make  this  confequence 
lefs  evident  to  thofe  who  reafon  and  think 
fuperficially.  It  arifes  from  the  power  of 
the  machine  ;  and  in  many  other  common 
machines  is  fcarcely  perceptible.  If  the 
filk  of  the  cufhion  be  thrown  back,  much 
lefs  electricity  vv'ill  be  driven  off. 

10.  Ex- 
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10.  Experiment  II.  Take  the  chaiir 
ofF  from  H,  and  hang  it  upon  the 
wires  of  the  jars  in  G  and  R,  by  means 
of  its  two  rings.  Turn  the  cyhnder  about 
ten  times.  The  jars  will  be  equally  charg- 
ed, as  appears  by  feparately  difcharging 
them  by  means  of  the  rod. 

11.  Experiment  III.  Repeat  the  laft 
experiment  with  this  variation,  that,  in- 
Head  of  feparately  difcharging  the  jars, 
apply  the  difcharger  from  one  conduftor 
to  the  other.  An  explofion  will  follow, 
and  both  jars  will  be  at  once,  by  that 
means  difcharged.  The  chain  will  at  the 
fame  time  be  illuminated. 

12.  Obfervation.  It  is  clear,  from  thefe 
two  foregoing  experiments,  that  two  equal 
eleftrical  jars  may  be  charged  without  com- 
munication with  the  earth,  by  only  alter- 
ing- the  quantities  of  eledricity  at  their 
fjrfaces.  The  machine  exhaufts  a  quan- 
tity of  the  natural  ftock  of  eleftricity  from 
the  jar  in  R,  and  throws  it  upon  the  jar 
in  G  ;  while  an  equal  part  of  the  natural 

ftock 
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ftock  in  the  infide  of  the  jar  in  G,  re- 
moves by  the  chain  to  the  infide  of  the 
jar  in  R.  Thus  both  jars  become  charg- 
ed, and  may  be  feparately  difcharged.  But 
if  a  communication  be  made  between  the 
outfides,  the  equihbrium  is  reftored ;  and 
at  the  fame  inftant  the  furplus,  which 
had  removed  from  the  infide  of  one  jar 
to  that  of  the  other,  flies  vifibly  along  the 
chain,  to  its  original  place.  The  pafTage 
of  the  eleftricity  between  the  two  outfidcs, 
may  likev/ife  be  rendered  vifible,  if  the  lu- 
minous infulated  fiifcharging  rod  t  be  made 
ufe  of. 

1 3 .  Experiment  IV.  The  two  forego- 
ing experiments  fucceed  in  the  fame  man- 
ner, when  another  chain  is  hung  from  one 
of  the  knobs  H  to  the  earth. 

14.  Experiment  V.  In  the  laft  experi- 
ment, if  the  chain,  inftead  of  communi- 
cating with  the  earth,  be  hung  from  the 
knob  H  to  the  wire  of  the  fame  jar,  the 
other  jar  only  will  be  charged. 

ij.  Ob- 
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i^.  Obfervation.  The  charging  of  the 
jar  in  Experiment  IV.  whofe  outfide  com« 
municates  with  the  earth,  is  a  confequenee 
of  the  alteration  which  the  ftate  of  the  in- 
fides  undergoes  during  the  charging  of  the 
other  jar.  The  uncharged  jar,  in  Expe- 
riment v.  remains  in  its  natural  ftate,  be- 
caufe  its  two  fides  communicate  by  means 
of  the  chain.  This  jar  may  be  regarded 
only  as  an  infulated  condu6lor,  which  con^ 
veys  the  electricity  from  the  infide  of  the 
Other  jar  to  its  outfide ;  and  the  experi- 
ment affords  the  fame  confequenee,  with 
regard  to  a  fingle  jar,  as  Experiments  Ille 
iV.  do  with  refpeft  to  two.  _ 

Experiment  VI.  Hang  the  chain  from 
the  knob  H  of  one  of  the  condud:ors,  and 
fit  the  eleftrometer  to  the  other.  Hang 
the  other  chain  from  the  eleftrometer  to 
the  wire  of  the  jar  in  the  condudlor,  to 
which  the  eledtrometer  is  fitted.  Set  the 
ball  of  the  eledrometer  within  the  ftrik- 
ing  diftance  from  H,  and  turn  the  cylin« 
der.  The  electricity  will  be  difcharged  vi- 
F  ,  fibly 
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fibly  along  the  chain :  but  if  the  ball  of 
the  electrometer  be  placed  clofe  to  H,  the 
jar  will  not  become  charged,  and  no  fpark 
will  appear. 

Obfervation.  In  this  experiment,  the 
jar  in  the  firft  fituation  becomes  charged, 
by  the  in  fide  alTuming,  by  means  of  the 
air,  a  ftate  contrary  to  that  fuperinduced 
on  its  outfide;  and  the  difcharge  fhew^s 
the  pafTage  of  the  eledlricity  in  reftoring 
the  equilibrium.  In  the  latter  fituation 
it  is  proved,  that  the  infide,  by  its  com- 
munication with  the  outlide,  not  being  al- 
lowed to  aiiume  the  contrary  ftate,  the  jar 
cannot  be  charged. 

It  is  prefumed  that  the  following  un- 
common experiments  will  be  acceptable  to 
the  curious. 

1 6.  Experiment  VII.  *  To  make  a 
number  of  fmall  holes  in  a  glafs  tube. 
Stop  one  end  of  the  tube  with  a  cork,  and 

*  This  experiment  was  communicated  by  the  Rev, 
Mr.  Morgan,  of  Norwich, 

3  pouf 
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pour  a  quantity  of  fallad  oil  into  it.  Stop 
the  other  end  with  a  cork,  through  which 
is  previoufly  inferted  a  wire,  whofe  lower 
end  is  pointed,  and  bent  at  right  angles  to 
its  length,  and  its  upper  end  turned  into 
a  hook.  Let  the  inner  end  of  the  wire  be 
below  the  furface  of  the  oil;  and  hang 
the  whole  apparatus  upon  the  knob 
H  of  one  of  the  conductors .  Then  if  the 
condu(5lor  be  ele6lrified  by  turning  the  ma- 
chine, and  the  finger,  or  any  other  unin- 
fulated  conductor,  be  brought  near  the 
lower  end  of  the  wire  in  the  tube,  a  fpark 
will  pafs  to  it  through  the  oil  and  glafsj 
making  a  fmall  hole. 

This  experiment  affords  fome  beautiful 
appearances  when  tried  in  the  dark  3  and 
on^  many  accounts  appears  to  be  very 
fruitful  in  confequences. 

17.   Experiment  VIII.  *     To  make  the 

*  This  experiment  occurred  to 'me,  on  trying  the 
experiments  mentioned  in  Nicholfon's  Introdu6licn  to 
Natural  Philofophy,  vol.  II.  page  388.  All  the  other 
.experiments,  except  Experiment  VII.  are  original. 

F  2  foft 
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foft  Dutch  fealing-wax  affume  the  appear-- 
ance  of  wool. 

Take  a  piece  of  fealing-wax,  about  an 
inch  long,  or  lefs,  and  ftick  one  end  of  it 

on  the  copper  ball. Screw  the  ball  to  the 

joint ;  place  the  ftem  in  the  hole  of  one  of 
the  conduclors,  and  hang  the  chain  on  the 
knob  H  of  the  other.  In  this  fituation 
warm  the  wax  gently  with  a  candle,  till 
it  is  almoft  ready  to  drop.  Remove  the 
candle^  and  immediately  excite  the  cylin- 
der ^  at  the  fame  time  holding  the  other 
copper  ball,  fcrewed  to  the  end  of  the  tube 
f,  at  about  twelve  inches  diftance  from  the 
wax.  The  eleftricity  will  immediately 
throw  the  wax  upon  the  other  ball  in  feve- 
ral  very  fine  threads,  which  being  wiped 
off  with  the  finger,  are  fcarcely  diftinguilh- 
able  from  red  wool. 

1 8 .  Experiment  IX.  To  caufe  the  mer- 
cury in  a  thermometer  to  rife  by  means 
bf  eleftricity/  ^ 

Take  a  mercurial  thermometer,  with  a 
fmall  bulb.     The  wooden  fcale  muft  be  fo 

fhort, 
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/hort,  as  not  to  reach  down  to  the  bulb  by 
about  three  inches,  which  fpace  will  there^ 
fore  be;  entirely  clear.     Prepare .  the  ma- 
chine as  reprefented  Plate  III.  Fig.  2.  ex- 
cepting that,  inftead  of  the  copper  balls, 
there  muft  be  fubftituted  two  balls  of  foft 
wood,  about  two  inches  in  diameter,   Suf- 
peijd  the  thermometer  fo,  that  its   bulb 
may  be  immediately  between   the   balls, 
which  muft  not  be  more  than  half  an  inch 
afunder.     Excite  the  cylinder,  and  a  ftream 
of  eledric  matter  will  pafs    between  the 
balls.     The  mercury  will  inftantly  begin, 
and  continue  to  rife,  till  it  exceeds  its  for- 
mer  height  very   confiderably.      I   have 
raifed  it  from  67  to  99  degrees  of  Fah- 
renheit's  fcale.      The  fpirit  thermometer 
is   affected  in    a  fimilar  manner  by   the 
ifame  treatment. 

19.  Experiment  X.  The  fpark  drawn 
from  a  conduftor,  in  a  negative  ftate;,  is 
much  more  pungent  than  the  fpark  drawn 
from  a  fimilar  and  equal  condudor^  in  an 
equal  pofitive  ftate. 

The 
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The  proof  of  this  by  the  patent  ma- 
chine, is  too  obvious  'to  need  any  particu- 
lar inftrudions. 

The  different  figure  of  the  fpark  ap- 
pears to  be  the  proximate  caufe  of  the 
phaenomenon.  For  the  fpark  proceeding 
from  a  pofitive  conductor,  is  emitted  from 
a  fingle  point  of  the  farface ;  but  when  it 
has  proceeded  about  one  third  of  its  length, 
it  becomes  divided  into  many  radiations, 
fpringing  from  a  kind  of  luminous  fpeck. 
It  does  not  therefore  enter  the  hand  of  the 
obferver  at  one,  but  at  many  points  of  the 
furface,  and  confequently  its  effefts  are 
divided  and  weakened.  But  the  contrary 
happens  when  the  conductor  is  in  a  ne- 
gative ftate,  the  ends  of  the  fpark  being  as 
it  were  reverfed.  The  paffage  of  the  elec- 
tricity is  made  through  a  fmgle  point,  or 
fmxall  part  of  the  fkin  of  the  obferver,  and 
the  irritation  becomes  much  greater. 

Experiment  XI.     To  caufe  the  charge  of 
three  fquare  inches  and  a  half  of  coated 

glafs, 
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glafs,  to  fly  through  the  air  in  a  denfe 
Ipark  of  five  or  fix  inches  in  length. 

Take  off  the  ends  of  the  conduSlors  G 
and  R.  Infert  the  knobbed  wires  in  the 
fmall  coated  jars  or  tubes,  and  hang  the 
chain  b  from  one  wire  to  the  other.  Turn 
the  cylinder,  and,  refting  the  infulated  dif- 
charger  upon  the  pofitive  conduftor,  bring 
the  other  ball  near  the  negative  conductor. 
If  the  machine  be  dry,  and  in  a  good  ftate, 
the  difcharge  will  fly  in  denfe  fparks  of 
more  than  fix  inches  in  length.  But  if, 
on  the  contrary,  the  one  ball  of  the  dif- 
charger  be  refted  on  the  negative  conduc- 
tor, and  the  other  ball  brought  towards 
the  pofitive  condudor,  this  lait  ball  will 
afl:  as  a  point,  drawing  off  the  ele6lricity 
with  a  ruflling  noife,  at  the  diftance  of 
twelve  inches, or  lefs;  and  will  not  pro- 
duce a  fpark  till  the  diftance  is  very  fmalL 
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CHAP.        VL 

MEDICAL     OBSERVATIONS. 

I.  ^T^HERE  can  be  no  doubt,  finccj 
A  the  eledric  matter  is  found  in 
all  bodies,  but  that  it  is  an  univerfal  and 
principal  agent  in  the  fyftem  of  the  worlds 
Much  remains  to  rewai'd  the  affiduity  of 
future  difcoverers.  Eleftricity  is  yet  in 
its  infancy  3  but  like  the  other  branches  of 
philofophy,  its  infancy  has  been  embar- 
raffed  by  a  number  of  theories,  contrived 
by  men  who  prefer  the  effufions  of  fancy 
to  the  flow  though  fure  method  of  expe- 
riment and  obfervation.  General  infe-^ 
rences  drawn  from  experiments,  which 
were  either  few,  inaccurate,  or  falfe,  have 
in  many  inftances  difgraced  the  fcienceSi 
The  influence  of  eleftricity  on  the  animal 
frame  has  never  been  difputed;  but  the 

fuccefs 
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fuccefs  of  its  application  to  the  cure  of 
diforders  has  been  exceedingly  magnified 
by  fome  writers,  and  as  much  flighted  by 
others.  The  common  fource  of  both 
thefe  oppofite  opinions  may  be  attributed 
to  the  fuperficial  obfervations  of  thofe  who 
held  them.  But  it  is  now  ellablifiied  from 
a  multitude  of  fadls,  that  eled-ricity  is  al- 
mofl:  a  fpecific  in  fome  diforders,  and  de- 
ferves  to  be  held  in  the  higheft  eftimation 
for  its  efficacy  in  many  others.  It  is  not 
intended  in  this  fhort  treatife  to  give  any 
circumflantial  account  of  the  cafes  upon 
which  the  following  part  of  this  chapter 
is  grounded ;  but  the  reader  may  depend 
upon  it,  that  it  contains  not  a  fingle  af- 
fertion  which  has  not  been  confirm.ed 
either  by  the  author's  own  experience,  or 
the  teftim.ony  of  a  numerous  acquaintance 
of  ingenious  and  w^orthy  gentlemen,  who 
are  ready  to  promote  any  undertaking 
v/hich  is  intended  to  advance  the  public 
good. 

G  2.  The 


,       [     50    3 

2*  The  early  method  of  applying  elec- 
tricity confifted  in  giving  large  fhocks  from 
jars  of  very  confiderable  magnitude.  This 
praftice  is  at  prefent  difcontinued,  and  an 
opinion  feems  to  prevail,  that  the  gentler 
methods  of  fimple  eledrization,  fuch  as 
ftanding  on  the  ftool,  drawing  the  eledric 
aura  or  v^ind  by  wooden  or  metallic  points, 
and  drawing  the  fparks  as  circumftances 
may  require,  are  fufficient  in  all  thoie  cafes 
in  which  eleftricity  can  be  ufed  with  ad- 
vantage. It  is  difficult  for  one  who  thinks 
he  has  made  a  difcovery  to  avoid  running 
into  extremes ;  and  perhaps  upon  reflec- 
tion, we  iliall  not  find  reafon  entirely  to 
exculpate  thofe  who  fo  ftrenuoufly  recom-, 
mend  thofe  very  gentle  methods.  It  is 
certain,  that  the  adminifcering  of  fhocks 
has  done  fervice  in  cafes  in  v/liich  fimple 
eledrization  has  not  been  found  efiedualj 
and  therefore  it  would  be  injudicious  to 
attempt  to  eftablifii  any  general  rule  for 
excluding  them.  And  on  the  contrary  it 
muft  be  g;ranted,  not  to  m.ention  the  dif- 

agreeable 
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agreeable  fenfation  to  the  patient,  that  very 
ftrong  fhocks  are  fometimes  injurious,  and 
if  they  do  not  produce  an  immediate  good 
efFedl  are  often  found  to  be  of  very  little 
fervice  when  continued.  The  medium 
feems  preferable,  that  is  to  fay,  to  begin 
with  fimple  eieftrization  or  ftanding  on 
the  ftool,  and  to  proceed  gradually  as  may 
be  thought  neceffary  to  draw  the  eleftric 
matter  by  metallic  or  wooden  points  3  to 
draw  the  fparks  by  rubbing  a  metallic  ball 
quickly  backwards  and  forwards  over  a 
part  of  the  body  covered  with  a  woollen 
cloth ;  to  draw  fparks  of  different  fizes,  as 
direded  §  12.  Chap.  III.  or  §  28.  Chap; 
IV.  to  draw  the  denfe  ilream,  as  direded 
§  33.  Chap.  IV.  or  to  give  fhocks,  which 
may  be  either  general  or  confined  to  a  par- 
ticular part.  A  little  experience  will  en- 
able the  operator'  to  judge  the  proper  de- 
gree of  electricity  s  and  the  patent  ma- 
chine is  peculiarly  applicable  to  every 
known  method  of  applying  it. 

G  z  3.  The 
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3-  The  opinions  of  the  faculty  are  di- 
vided concerning  the  mode  of  aftion,  which 
ele6lricity  exerts  on  the  human  frame. 
By  fome  it  is  thought  to  relax  univerfally, 
and  by  others  to  be  ftimulant  and  bracing. 
Both  opinions  feem  to  agree  with  the  fafts. 
Ele6lricity,  applied  in  the  gentleft  man- 
ner, appears  to  be  fedative  and  relaxing ; 
and  in  the  ftronger  methods  it  may  na- 
turally be  fuppofed  to  ftimuiate.  But  it  is 
an  advantage,  that  we  are  not  under  the 
neceffity  of  waiting  till  a  theory  is  eilia- 
bliflied  before  we  can  receive  benefit  from 
the  powerful,  though  fafe,  application  of 
eleftricity. 

4.  The  very  many  cures  performed  by 
ele6lricity .  in  the  hands  even  of  perfons 
entirely  unlkilled  in  medicine,  and  its  never 
having  produced  any  ill  effects  when  ap^ 
plied  with  moderate  degrees  of  force,  give 
it  an  advantage  which  perhaps  no  other 
remedy  is  entitled  to  claim.  It  may  be 
laid  down  as  an  eftablifhed  faft,  that  elec- 
tricity judicioufly  appHed  has  never  done 

hurt 
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hurt.  A  healthy  fibre  is  never  injured  by- 
it.  It  may  confequently  be  conveyed 
without  any  difficulty  or  apprehenfion  to 
the  feat  of  any  local  diforder,  as  it  may 
be  pafl'ed  without  any  diminution  of  its 
virtue  through  the  intervening  found  parts. 

5.  Simple  electrization,  or  ftanding  on 
the  ftool,  is  affirmed  to  increafe  the  circu- 
lation of  the  blood,  and  prom.otes  glan-- 
dular  fecretion. 

6,  The  various  applications  of  electri- 
city are  particularly  ferviceable  in  obftruc- 
tions.  In  many  diforders,  whofe  remote 
caufes  are  of  this  nature,  its  action  and 
effefts  are  bej^ond  expectation.  The  fup- 
preffion  of  the  catamenia  and  all  its  con- 
fcquent  evils  are  removed  to  almoll  an  ab- 
folute  certainty,  by  pafiing  the  eledric 
matter  through  the  region  of  the  pelvis. 
Very  many  inftances  of  patients  relieved 
from  the  moft  hopelefs  fituation  confpire 
to  recommend  this  remedy  as  fpeeific  in 
fach  cafes ;  and  the  advantages  mankind 
j3iay  reap  from  it  are  m  fo  much  the  mora 

valuable^ 
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valuable,  as  the  materia  medlca  furnifnes 
us  with  few  medicines  at  all  adequate  to 
the  purpofe.  The  method  of  admiPxifter- 
ing  electricity  for  thefe  diforders  is  to  place 
the  patient  between  the  two  balls  hh.  Fig.  11. 
Plate  III.  placed  on  oppofite  fides  of  the 
waift,  and  accordingly  as  the  fenfation  is 
more  or  iefs  difagreeable,  the  balls  muft  be 
removed  nearer  to  or  farther  from  the  body. 

In  fome  inftances,  the  points  m.ay  be  fubfti- 
tuted  inftead  of  the  balls.  Care  mjaft  be 
taken  to  be  afTured,  that  the  patient  is  not 
pregnant,  and  the  eie6lricity  fliould  rather 
be  too  w^eak  than  too  ilrong,  for  fear  of  pro- 
ducing an  imriioderate  flow. 

7^  Nervous  diforders  in  general  give  way 
to  gentle  eledrization,  but  are  fometimes 
aggravated  by  the  application  of  too  great 
a  force._  Nervous  head-aches  are  often 
mitigated  and  entirely  reUeved  by  the  elec- 
tric wind  from  a  metallic  or  wooden  point, 
applied  at  a  diftance  oppofite  the  temples 
and  fucceffively  round  the  head.  The  ef- 
fects of  too  much  irritation  are  fp  exceeds 

ingly 
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ingly  difagreeable,  that  great  attention 
muft  be  had  to  make  trial  firft  of  the 
mlldefl  methods. 

8.  In  recent  bruifes,  burns,  fcalds,  or 
any  other  local  pain  of  no  long  {landing, 
numberlefs  inftances  eftabhfli  the  imme- 
diate efficacy  of  eleftricity.  The  electric 
wind  or  fparks  may  be  ufed  in  thefe  cafes. 

9.  The  natural  fecretions  are  promoted 
by  electricity,  and  thofe  which  are  adven- 
titious or  unnatural  are  retarded  and  often 
fuppreffed.  The  latter  efFe6l  feems  to  be  a 
confequence  of  the  former ;  for  moft  unna- 
tural difcharges  are  caufed  by  the  obftruc- 
tion  of  fome  natural  fecretion  or  circula- 
tion, which  ought  to  have  been  performed. 
Thus  the  proximate  caufe  of  the  puru- 
lent difcharges  of  ulcers,  &c.  is  either  the 
ftoppage  of  the  circulation  or  the  perfpi- 
ration  of  the  part,  whofe  veffels  are  in- 
flamed or  obftructed  ;  and  if  ele&icity  be 
poffeiTed  of  power  to  promote  a  proper 
circulation  through  the  finer  paffages,  the 
vicious  difcharge  muft  ceafe  of  courfe.     It 

feems 
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feems  to  be  a  good  method  in  foperficiai 
complaints  to  adminifter  the  aura^orfparks; 
but  in  diforders  which  principally  afFeft 
the  interior  part  of  the  body,  fliocks  are 
to  be  preferred. 

10.  Blood- fhot,  and  other  inflammati- 
ons of  the  eyes,  are  almoft  always  cured  by 
the  eledric  wind.  The  fiftula  lacrymalis 
"has  been  cured,  in  many  inftances,  by  the 
fame  treatm.ent.  And  there  are  not  a  few 
remarkable  cafes,  in  which  blindnefs,  whe- 
ther arifing  from  an  opacity  of  the  cor- 
nea or  the  infenfibility  of  the  retina, 
has  been  removed  by  ele6lricity,  applied 
either  in  the  form  of  wind  or  fparks  to  the 
eye  itfelf,  or  fnocks  pafied  near  the  eye. 
But  it  muft  be  confelled,  that  it  has  failed 
in  m.any  other  inftances  of  this  laft  kind. 

11.  The  tooth- ache,  ariling  from  cold, 
is  generally  cured  by  drawing  the  fparks 
from  the  outfide  of  the  face  oppofite  the 
tooth.  A  ftrong  Ihock  properly  directed 
through  a  tooth  beginning  to  decay,  fre- 
quently 
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quently  takes  away  the  pain  by  deftroying 
the  fenfibiUty  of  the  end  of  the  nerve. 

12.  The  fore  throat  is  very  often  cured 
by  drawing  fparks  -,  and  the  fame  method 
is  frequently  fuccefsful  in  difpelling  glan- 
dular tumors,  even  of  the  greateft  mag- 
nitude. Generally  fpeaking,  all  fwellings 
which  do  not  contain  matter  are  difperfed 
by  ele6lricity^  and  thofe  which  do  are  be- 
nefited by  it.  Cutaneous  eruptions  are 
often  cured  by  the  eleftric  wind. 

1 3 .  Deafnefs  from  cold,  from  too  much 
wax,  or  proceeding  from  a  fever,  feldom 
fails  of  being  removed  by  the  electric  aura, 
by  drav/ing  fparks,  or  by  gentle  fliocks 
from  one  ear  to  the  other. 

14.  Sprains,  cramps,  contradions,  a- 
mong  which  the  locked  jaw  ftands  con- 
firmed by  many  fuccefsful  cafes,  and  few 
to  the  contrary,  rheumatic  pains,  whether 
local  or  otherwife,  are  all  peculiarly  within 
the  province  of  the  electrical  operator,  as 
they  have  been  conftantly  removed  witii 
feared y  any  exception.     The  method  is  to 

H  ufe 
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ufe  repeated  fmall  flioeks  through  the  part 
afFefted,  and  increafe  the  force  till  fucr 
cefs  attends  5  but  in  thefe,  as  in  all  other 
cafes,  the  feeling  of  the  patient  muft  be 
confulted ;  for  fhocks  which  are  fo  ftrong 
as  to  be  very  difagreeable,  are  not  £o  efFecr 
tual  as  when  fmaller. 

15.  The  fciatica,  the  proper  gout,  and 
the  palfy  have  beeji  often  cured  by  elecr 
tricity,  applied  according  to  the  various 
degrees.  The  firft  of  thefe  diforders  is 
much  more  capable, of  relief  from  eleftri- 
cal  treatment-  than  the  other  two.  It  is 
thought  by  fome,  that  there  is  danger  of 
repelling  the  morbid  matter  of  the  gout 
from  the  extremities  to  the  nobler  parts, 
but  this  opinion  does  not  feem  to  have  any 
folid  foundation.  In  recent  pallies,  much 
good  has  been  done  even  on  patients  far 
advanced  in  years  3  but  palfies  of  long 
ftanding,  though  relieved  at  firft,  are  fel- 
dom  efFeftually  cured.  The  moll  judici- 
ous method  appears  to  be  that  of  firft 
drawing  fparks  from  the  difeaf^d  part,  and 

afterwards 
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afterwards  to  give  lliocks  confined  to  the 
part,  rather  ftrong  at  firft  but  weaker  as 
the  fenfe  becomes  more  acute. 

1 6.  Confiderable  cures  have  been  per- 
formed by  eledlricity  in  epileptic  and  hyf- 
terieal  cafes.  A  hw  fhocks  adminiftered 
during  the  fit  from  arm  to  arm  through 
Ihe  cheft  alnloft  infallibly  removes  thefe  dif- 
orders,  and  a  daily  continuation  of  the  re- 
medy for  fome  days  after  has  prevented  the 
return  in  many  cafes  in  vv^hich  the  diforder 
had  long  been  habitual;  When  the  period  is 
known,  or  the  approach  of  a  fit  can  be 
predi6led,  a  few  gentle  fhocks  may  perhaps 
avert  the  evil. 

17.  Agues  are  cured  by  adminiftering 
{hocks  through  the  cheft  and  fides,  or 
crofs-ways  from  each  hand  to  the  oppofite 
foot,  juft  before  the  fit  is  expeded.  This 
diforder  is  commonly  cured  by  a  very  few 
times  eleftrifying. 

18.  The  medical  effedls  of  eledricity 
feem  to  proceed  from  the  mere  paffage  of 
the  eledric  matter,  and  little  if  at  all  from 

H  2  its 
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Its  diredion;  for  experience  has  not  point- 
ed out  any  fenfible  difference  between  the 
pofitive  and  negative  eleftrization;  ex- 
cepting only  the  difference  pointed  out  Ex- 
per.  X.  Chap.  V.  which  the  careful  opera- 
tor will  fometimes  find  it  neceffary  to  at- 
tend to. 

19.  The  very  fudden  cures  which  are 
daily  performed  by  eledricity,  and  the  ex- 
aggeration which  is  made  in  relating  fafts 
by  thofe  who  are  fond  of  the  marvellous, 
have  led  many  patients  into  an  expectation, 
that  their  diforders  will  vanifli  as  it  were 
by  enchantment,  when  they  are  eleftrified. 
It  is  not  enough  for  thefe  miftaken  people 
to  be  informed,  that  eleftricity^  both  for  its 
•Hniverfality  and  efficacy,  deferves  to  ftand 
firft  in  the  Hfl  of  remedies ;  but  they  re- 
quire it  to  work  miracles.  For  this  rea- 
fon,  and  to  prevent  the  difcouragement 
which  the  difappointment  of  =  their  unrea- 
fonable  expeftations  may  caufe,  it  is  necef- 
fary to  obferve,  that  inftantaneous  relief 
^nufl  not  always  be  expe6led>.  .and  that 

feveral 


[    6i     ] 

feveral  diforders,  which  were  not  fenfibly 
afFedled  by  a  month  or  more  eleftrization, 
have  in  time  been  cured  by  perfevering  in 
the  ufe  of  the  remedy.  It  is  probable, 
that  many  of  the  cafes  in  which  eledlri- 
city  has  failed  would  have  been  crowned 
with  fuccefs,  if  the  opinion  of  its  inefficacy 
had  not  been  too  haftily  adopted. 

20.  The  reader,  who  may  be  inclined 
to  think  the  aflertions  contained  in  this 
chapter  ftand  in  need  of  the  fupport  of 
the  fafts,  is  referred  to  the  Philofophical 
Tranfadions;  Becket's  Effay  on  Eledri- 
city ;  Cavallo's  Effay  on  the  Theory  and 
Praftice  of  Medical  Eledricity ;  Birch's 
Confiderations  on  the  Efficacy  of  Eleftri- 
city  in  removing  female  Obftruftions; 
New  Thoughts  on  Medical  Eleftricity,  or 
an  Attempt  to  difcover  the  real  Ufes  of 
Electricity  in  Medicine  -,  Symes's  Fire  ana- 
lyfed^  Lovetfs  fubtil  Medium  proved; 
and  Wefley's  Defideratum,  in  all  which 
he  will  find  a  variety  of  well  attefted 
cafes.  / 

%*  The 
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%*  The  number  of  applications  which 
have  been  made  to  Mr.  Nairne,  by  patients 
deiirous  of  receiving  the  benefit  of  medi- 
cal electricity,  renders  it  necefiary  for  him 
relpeftfully  to  inform  the  public,  that  hk 
other  avocations  make  it  impoffible  for 
him  to  attend  to  any  applications  of  that 
nature* 

When  leilure  permits,  Mr.  N.  propofes 
to  publifh  fome  papers  formerly  commu- 
nicated by  him  to  the  Royal  Society,  and 
which  have  been  fmce  printed  in  the  Phi- 
lofophical  Tranfaftions.  The  references 
are  as  follow  3  Experiments  on  metals, 
animals,  and  vegetables.  Vol.  64.  On  the 
advantage  of  elevated  pointed  condudtors, 
Vol.  68.  On  the  efted:  of  eleftricity  in 
fliortning  wire,  Vol.  7a.  An  account  of 
the  fame  effeft  produced  by  lightning. 
Vol.  72. 
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PRICES  of  fome  of  the  Mathematical, 
Optical,  and  Philofophical  Inftraments, 
Made  and  Sold  by  NAIRNE  and  BLUNT, 
No.  20,  in  Cornhill,  oppofite  the  Royal 
Exchange,  London. 


pEST  double  Joint  Silver  Spea^- 
^  cles,  with  GlalTes  -  -  -  r 
pitto  dittc?  Silver  Speftacles,   Vitli 

Brazil  rebbles         -  - 

Ditto,  fingle  Joint,  Silver,  with  ditto 
Ditto,  ditto,   ditto  Spe6l:acles   with 

glalTes     -         -         -         - 
Ditto,    double    Joint,     St^el    dittQ 

with  ditto       -         -         f 
Another  Sort  ditto     -     -     -     - 
Another  Sort  ditto  for  Ladies  - 
^eft   fingle   Joint     Steel    Temple 

Speftacles         _         _         -  - 

Another  Sort  ditto  -  -  - 
Other  Sorts  ditto,  at  per  Dozen  r 
Speftacle  Cafes  from  -  -  - 
islofe  Speftacles  mounted  in  Silver 
Nofe  dittQ  in  Tortoifefheli  and  ditto 
Ditto  ditto  in  Horn  and  Steel  -  7 
Pther  Sor;;s  ditto,  at  per  Dozen  - 
Spectacles  with  green  GlafTes,  alfp 

green  SJiades  for  weak  Eyes  -     - 
Concave  Glafles  in  Horn  Boxes,  fpr 

fhort-fighted  People  -  - 

pi  tto,ditto,mounted  in  Tortoifefheli 

and  Silver,  Pearl  and  Silver,  &c. 

at  various  Prices         -         -         • 
Reading  Glaffes,  from 
Burning  ditto,  from         »         -       - 
Small    Pocket    Magnifying  GlalTes 

for  Watch-makers,  &c.  from     - 
Concave  and  Convex    Mirrors    in 

Frames,    from 
pylindrical  ditto  In  ditto.  fr<?m  -     - 
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Opera  GlafTes,  from  -  -  - 
Ditto  in  Silver,  from  -  -  > 
Ditto  in  Gold  -  -  -  _ 
Refra6ling  Telefcopes    of    various 

Lengths,  from         -  -  » 

Ditto  tp  ufe  at  Sea  by  Night    - 
Ditto,  ditto,  with  Achromatic  Ob- 

jeft  GlafTes,  from       -         r         -         It        I       O     to     26       5     o 
^n  Achromatic   Telefcope,    about 

30  Inches  long,  with  two  Sets  of 

Eye  Glaffes,  the  one  magnifying 

about  40 Times,  for  Day,  and  the 

other  about  75  Tin-.es,  for  Aftro- 

Tiomical     Purpofes,     in    a    neat, 

portable  Mahogany  Box       -       -  lo     10     q 

/Llfo  all  the  various  forts  of  Achro- 
matic   Telefcopes,     particularly 

thofe   of    one,    two,    three,   and 

four  Feet  long,  withBrafs  Draw- 
ers, which  fhut  up  commodioufly 

for  the  Pocket,  from         -  -         2     12       6     tp     13     13     O 

Achromatic  Perfpeftive  GlafTes  for 

the  Pocket,    of    various    Prices, 

from         -         -         -         -         -         11010440 
Keflefting  Telefcopes,  fix  Feet  Ioi:g, 

with    four    magnifying    Powers, 

and  Rack  Work,  on  Mahogany 

Stand  -„-.  105       00 

Ditto  ditto,    four  Feet    long,   with 

four  magnifying  Powers      -         -  78     15     o 

Ditto  ditto,   three  Feet  long,  with 

ditto         -         -         _         -         -  36     ij     o 

Ditto  ditto,  two  Feet  long,  on  Brafs 

Stands,  with  ditto      -         -         -^  ^  21       o     Q 

Ditto  ditto,  two  Feet  long,  with  one 

magnifying  Power,  on  a  three  leg- 
ged Brafs  Stand  -  .  -  12  12  o 
Ditto  ditto,  18  Inches  long  -  -  880 
pitto  ditto,  12  Inches  long  -  -  5  5  <^ 
Double  FvefleciingMicrofcopesfrom  4  14  6  to  7176 
Solar  Microfccpes,  with  compleat 

Pocket  Mk-rofcope    -         -         -  5       5^ 

Opaque  Microfcopes,  from     -         -        2       2       o     to       3       30 
Ellis's,   or  Aquatic   ditto,  with  ad- 

jufiing  Screw     ----  2126 

Jocjiei  Microfcopes,  fjom    -    -    -.        o      5      o    to      3     33    6 
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Camera  Obfcurasjfrom 

Optical  Machines  for  viewing  per= 
fpetiive  Prints,  from 

Scioptic  Balls  and  Sockets 

Glafs  Prifms,  from         »  _         - 

Magic  Linthcrris         _  ^  « 

Paintings  for  ditto,  from  Five  Shil- 
lings per  Dozen  to     - 

Metal  Cylindrical  Mirror,  with  Sett 
of  Fruits         -  - 


Mathematical  InftrumentSo 

Globes,  28  Inches  Diameter,  in 
Mahogany  Frames,  with  filvered 
Meridians,  &c.  compleat 

t)ittO,   ditto,  in  Wainfcot  Frames 

Ditto,  17  Inches,  in  ditto     -      -      - 

Ditto,  15  dittCj  in  ditto 

Ditto,  12  ditto,  in  ditto 

Ditto,    9  ditto,   in  ditto 

Ditto,   6  ditto,    in  ditto 

Ditto,  3  ditto,  iri  Filh,  Cafes  for 
thfe  Pocket         -         -         -         - 

Hadley's  Quadrants,  from     -     -     «         1      16       O     to 

Kadley's  Sextants,  with  adjufting 
Screw  and  Telefcope,  for  deter- 
mining the  Longitude  at  Sea,  from         6       6       o     to     15      35     O 

Parallel  Glafs,  with  adjufimg  Screw 
and  Level  for  an  artificial  Ho- 
rizon        -         -         _         -         - 

Theodolites,  from  =         -         -         4       4       otdiiiio 

Ditto  better  Sort  with  ground  Le- 
vels, from  -        -         -         -       38     18       o     to     31      10     o 

Girctamferentors,  from  -  ^         220     to     4      14       6 

^ain  Tables  with  Staff,  Ball,    and 

■^  Sofcket      -■-         -         -         -         440     to, 5       50 

Perambulator  or  Meafuring  Wheel  6       6       O     tb     io     10     c 

Level  Telefcopes  and  Apparatus  at 
different  Prices  _  -  = 

Pentagraphs  for  copying  Drawings, 

from         -         -         -         --         212       6     to       5       $6 

vafes  of  Drawing  Inftruments,  frora         o       7       6     to     gc^       06 

iDitto  ditto,  the  Inflrutnents  of  Silver 

I        '  Pro- 
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Pi'Qponionable  CompafTes 

Beam  CompaiTes  and  Eliptical  Com- 

paiTes        -         i         _         -         - 
Azimuth,  Cabin,  and  all  other  Sea 

CompafTes  of  various  Prices 
Horizontal  Sun  Dials,  from     --         0       5       0to88o 
Univerfal  Ring  Dials,  from      -       -Q       7       6     to       4       40 
Ditto    ditto,    with    Compafs    Box, 

Needle,  Levels,  adjufting  Screws, 

&c.         -         -  .  -         »  21       O     O 

Meridian  Telefcopes,  or  \ 
T  ran  fit  Inuruments   -     -  ) 
Aftronomical  Quadrants      -     -      - 
Equatorial  Telefcopes     -     -      -     - 
Dipping  Needles  of  a   new  Con- 

firuftion  „  -  -         -  ,  ■ 

Levels   whofe    inner   Surfaces    &re 

ground,  from  -,----  ill  6  to  30  oei 
Ditto,  common,  from  -'  -  -012  oto  1116 
Gunter's  Chains   -         -         -         - 

Ditto  Quadrants,  from  ----  o  3  6tQ0  5Q. 
Sutton's  ditto,  from  =  -  -050  to  076 
Davis's  ditto,  from  =  -  -  o  10  7  to  o  16  o 
Gapiners  Callipers         -         -         - 

Protraftors,  from  -----  o  1  6  to  2126 
Parallel  Rules  of  all  Sorts,  from  o       J       &     tQ       §       S     Qt 

Gauging  Rods,  Gunter's  Scales,  and 

all  other  Kind  of  Rules     -     -     - 
The  Regular  Solids,   or  Platonic^ 

Bodies,  cut  in  Wood 


Pliilofophical  Inftruments, 

Pocket  Travelling  Compaffes  of  a 

peculiar  Conftruftion,  from         -        O       7       6     to       S^S^ 
Eleflrical      Machines,      improved, 

from  -  -  -'-550     to     30-.      0     ^ 

Batteries  for  ditto,   with  all   other 

Eleftrical  Apparatus 
Eleftrometers  for  ditto 
Air   Pumps   of     different    Kinds, 

from         -         -         -         -         -         3       3       p     tQ     40       O    01 


Apparatus  to  ditto 


^t 
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o 
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1^ 
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3 

i3 

6 

4 

4 
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Air  Pumps  of  Mr.  Smeaton's  Con-     £,      s,     d'  £•      s.    d, 

ftruftion  -  «.  -         - 

Barometers  ,         -  -         - 

Ditto  ditto  _  -  -         - 

Ditto  with  Thermometers      ^         - 
Ditto  with  ditto  and  Hygrometer 
Marine    Barometers,     which   have 

been  found  by  Experience  to  fore- 
tell Storms  at  Sea,  Hours  before 

they  come  on  _  .  JO     10     Q 

Thermometers  in  Mahogany  Boxes, 

Farenheit's  Scale.  ^        1     It     6 

Ditto  ditto,    with  Farenheit's   and 

Reaumur's  ditto         ,         -         - 
Ditto  on  Box  Scales         »       «       -  j       i     o 

Tocket  Thermometers  in  Fifh  Cafes  l       i     Q 

Ditto  ditto,    with   Fa.renhpit's  and 

Reaumur's  Scales         -         -       - 
Botanic  Thermometers  -  -  o     l8     O 

Brewers,  &:c.  ditto,  in  Tin  Cafes     -  q     12.     o 

Ditto  with  Metal  Scales  and  Boxe§ 
N.  B.  The  Scales   of  thefe   Ther» 

mometers    are  graduated  accord- 
ing to  the  Bores  of  their  refpec-? 

tive  Tubes. 
Glafs  Bubbles  in  Mahogany  Boxes, 

with  Thermometers,    as  ufed  in 

the  Weft  Indies,  to  prove  Rum, 

Brandy,  8cc.  ,  .  »  '  1      lo     © 

Hygrometers  in  Brafs  Boxes      -     «  0120 

Ditto,  of  Mr.  Smeaton's  Conftruc- 

tion  -          -         -         _         _  &     12     O 

Air    Fountains    in    Copper,    with 

compleat  Sett  of  Jets  3     ^3       6     tO       6       60 

Ditto  ditto,  to  play  fired  Spirits 
The  Mechanic  Powers,  neatly  made 

in  Brafs,  confifting  of  the  Wheel 

and  Axle,   the  Pulley,  Weights, 

the  Wedges,  inclined  Plane  and 

Roller,  and  the  different  Kinds  or 

Levers  ,  .  -  .  22       O     0 

Conductors  for   Ships,   to  preferve 

them  from  the  dangerous  Effe6is 

pf  Lightning  §50 

Ditto 
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tiitio  for  Buildings         -         -       .  ^.      5.       ^,          £,      y.     ^^ 
Hydroflatic  Balances,  withcompleat 

Apparatus         -         -         -         -  2i2       6t0     2Oioo 

Artificial  Magnets,  from         --  01010440 

All  other  Optical,  Mathematical,  and  Philofophical   Inftruments, 
inade.according  to  their  lateft  Improvements,  at  the  loweft  Prices. 
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